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ABSTRACT 
Septicemia remains a major cause of morbidity and mortality in developing 
countries, particularly among children and immune-compromised individuals. The 
condition triggers complex inflammatory and biochemical alterations that can 
significantly affect serum proteins and acute-phase reactants. This study evaluated 
changes in serum total protein, albumin, C-reactive protein (CRP), and high-
sensitivity C-reactive protein (hs-CRP) among septicemic patients attending Enugu 
State University Teaching Hospital (ESUTH). This was a cross-sectional study where 
fifty participants aged 1–16 years were enrolled, consisting of 25 confirmed 
septicemia patients with vital signs of temperature >38oC, respiratory rate >20 
breaths per minutes, heart rate > 90 beats/min, WBC count > 12 X 109/L and 25 
healthy controls. Serum total protein and albumin were determined by the biuret 
and bromocresol green methods, respectively. CRP and hs-CRP were analyzed using 
flouresence immunassay. Quality control sera were run alongside each batch of 
samples. Data were analyzed using one-way ANOVA and Student’s t-test with 
statistical significance at P < 0.05. The results revealed a marked decrease in total 
protein (59.38 ± 7.22 g/L) and albumin (28.84 ± 5.50 g/L) in the septicemic group 
compared with controls (67.74 ± 4.86 g/L and 44.60 ± 4.15 g/L, P < 0.05). 
Conversely, CRP was profoundly elevated (131.67 ± 42.82 mg/L verses 2.82 ± 0.83 
mg/L, P < 0.05), while hs-CRP showed a non-significant increase (3.08 ± 0.78 mg/L 
verses 2.28 ± 0.35 mg/L, P > 0.05). sssssssssssThese findings indicated that 
hypoalbuminaemia and hyper-CRPemia are hallmarks of septicemia, reflecting an 
intense acute-phase response and hepatic protein redistribution. The insignificant 
change in hs-CRP may be due to assay sensitivity limits or late-phase sample 
collection. The study highlights CRP as a sensitive and reliable biomarker for early 
detection and monitoring of septicemia, while reduced serum protein and albumin 
levels may serve as prognostic indicators of disease severity. 
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INTRODUCTION 
Septicemia, commonly known as sepsis, is a life-threatening systemic inflammatory response 
to microbial infection that results in organ dysfunction and high mortality worldwide. It 
represents a critical global health problem, particularly in low- and middle-income countries 
where limited diagnostic and therapeutic resources contribute to poor outcomes [1]. The 
pathophysiology of septicemia involves the uncontrolled release of pro-inflammatory 
cytokines such as tumour necrosis factor-α (TNF-α), interleukin-1β (IL-1β), and interleukin-6 
(IL-6), which stimulate the hepatic synthesis of acute-phase reactants while suppressing the 
production of negative acute-phase proteins like albumin [2, 3]. 
 
C-reactive protein (CRP) is one of the most extensively studied acute-phase reactants and plays 
a key role in host defense by activating complement and promoting opsonisation of pathogens 
[4]. The high-sensitivity C-reactive protein (hs-CRP) assay, although originally developed for 
cardiovascular risk assessment, has been increasingly used to detect low-grade inflammation 
and early infection [5, 6]. In septic conditions, serum CRP levels can rise more than 100-fold 
within 24–48 hours of infection onset, correlating strongly with disease severity and prognosis 
[7]. 
 
Serum total protein and albumin are equally important in sepsis evaluation. Albumin, the most 
abundant plasma protein, contributes to colloid osmotic pressure and acts as a major 
antioxidant and carrier molecule. During septicemia, hepatic synthesis of albumin is down-
regulated, while vascular permeability increases, leading to hypoalbuminaemia and 
subsequent tissue oedema [8, 9]. Total protein levels often decline due to a reduction in albumin 
and redistribution of plasma proteins towards positive acute-phase reactants such as 
fibrinogen and haptoglobin [10]. 
 
The assessment of serum protein and inflammatory markers in septic patients provides insight 
into the dynamic balance between hepatic synthetic capacity and inflammatory response [11]. 
In children, early diagnosis of septicemia is particularly challenging due to non-specific clinical 
presentations. Therefore, reliable biochemical indicators such as CRP, albumin, and total 
protein can serve as valuable diagnostic adjuncts for early recognition and effective 
management [12]. 
 
Several studies across Africa and Asia have reported significantly raised CRP and reduced 
albumin in septicemic patients compared to healthy controls [13–15]. However, variations in 
local microbial patterns, nutritional status, and laboratory standards necessitate update of 
region-specific evaluations. This cross-sectional study was conducted to assess the pattern of 
changes in serum total protein, albumin, CRP, and hs-CRP among septicemic patients in ESUT 
Teaching Hospital, Enugu, Nigeria, to improve diagnostic precision, early diagnosis, clinical 
management and prognosis. 
 

MATERIALS AND METHODS 
A total of fifty participants were recruited for this cross-sectional study, comprising twenty five  
septicemic patients (one to sixteen years) admitted in ESUT Teaching Hospital and twenty five 
age-matched apparently healthy controls. Ethical approval was obtained from the ESUT 
Teaching Hospital Ethical Committee, and informed consent was obtained from parents and 
guardians of the patients respectively. Venous blood samples were collected aseptically, 
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allowed to clot, and centrifuged at 3000 rpm for 10 minutes to obtain serum. Serum total 
protein and albumin were determined by the biuret and bromocresol green methods, 
respectively [16, 17]. CRP and hs-CRP were analysed using an immunoturbidimetric assay [18]. 
Quality control sera were run alongside each batch of samples. Data were analysed using one-
way ANOVA and Student’s t-test with statistical significance at P < 0.05. 
 

RESULTS 
Table 4.1 show values of parameters below in suspected septicemia patients and 

control individual 
Parameters Test Control p-value 
Total protein g/l 59.38 ± 7.98 67.74 ± 798 0.000 
Albumin g/l 28.84 ± 6.84 44.6 ± 5.13 0.000 
C-reactive protein  131.67 ± 83.31 2.82 ± 1.02 0.000 
hsC-reactive protein 3.08 ± 1.26 2.28 ± 0.67 0.112 

 
Table 4.2 show mean ±SD of parameters in suspected septicemia patients and control 

individual in their different age group 
parameters Groups     
 1-6year (test / 

cases samples) 
7-16years 
(test/cases 
sample) 

1-6years 
(control 
samples) 

7-17years 
(control 
samples) 

p-
value 

Total protein 
g/l 

59.39±9.34 59.37±7.09 65.55±1.20 69.13±4.81 0.010 

Albumin g/l 28.32 ±5.77 29.24±7.85 38.80±12.44 46.11±2.24 0.000 
C-reactive 
protein  

130.39±86.37 132.68±84.09 3.75±1.06 3.00±1.13 0.000 

hsC-reactive 
protein 

2.90±1.14 3.21±1.37 2.00±0.00 2.76±1.21 0.12 

 
Results summary of table 4.1 and 4.2. Mean serum total protein and albumin levels were 
significantly lower in septicemic patients (59.38 ± 7.22 g/L; 28.84 ± 5.50 g/L) compared to 
controls (67.74 ± 4.86 g/L; 44.60 ± 4.15 g/L) with p < 0.001. Conversely, CRP levels were 
markedly higher in patients (131.67 ± 42.82 mg/L) than in controls (2.82 ± 0.83 mg/L, p < 
0.001). hs-CRP showed a mild, statistically insignificant increase (3.08 ± 0.78 mg/L vs 2.28 ± 
0.35 mg/L, p = 0.112). Age-stratified analysis showed consistent trends across 1–6 years and 
7–16 years subgroups, indicating that the biochemical alterations were independent of age. 
 

DISCUSSION 
Septicemia, also known as sepsis, is a life-threatening systemic infection characterized by the 
presence of pathogenic microorganisms and their toxins in the bloodstream, leading to 
widespread inflammatory response, tissue injury, and organ dysfunction. It remains a major 
global health problem, particularly in developing countries where healthcare access and early 
diagnostic resources are limited. With reference to tables 4.1 and 4.2 albumin levels were 
observed to be significantly low in both age groups of septicemic patients when compared with 
the control groups respectively (P < 0.05). The findings of this study is in consonance with 
known biochemical disturbances and outcomes in serum proteins and inflammatory markers 
during septicemia [8, 9]. The observed hypoalbuminaemia and hypoproteinaemia are also 
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consistent with previous reports that described decreased hepatic albumin synthesis and 
increased vascular permeability in sepsis [19, 20]. The reduction in serum albumin from 44.6 
g/L in controls to 28.8 g/L in patients indicates a strong negative acute-phase reaction, which 
reflects the liver’s reprioritization of protein synthesis towards acute-phase proteins such as 
CRP, fibrinogen, and α1-acid glycoprotein [21]. 
 
The marked elevation of CRP in the septicemic group, which is indicative of over 45-fold 
increase, is corroborative of its established role as a sensitive indicator of bacterial infection 
and systemic inflammation [22, 23]. CRP synthesis is primarily stimulated by IL-6, with 
supportive effects from IL-1 and TNF-α, making it one of the earliest and most reliable markers 
of infection severity [24]. The observed non-significant rise in hs-CRP likely reflects its greater 
utility in chronic low-grade inflammatory states rather than acute systemic infections [25]. 
 
Similar trends have been documented by Ezeh et al. (2022) [15], Chika et al. (2021) [14], and 
Kim et al. (2020) [26], who reported significantly higher CRP and reduced albumin among 
septicemic children compared with healthy controls. Inflammatory cytokines induce 
endothelial dysfunction and capillary leakage, contributing to low serum albumin and poor 
prognosis [26]. The inverse relationship between CRP and albumin is clinically valuable for 
assessing severity and predicting mortality in sepsis [27]. 
 
The present study reinforces CRP’s diagnostic superiority over hs-CRP in detecting acute 
bacterial infections, while hypoalbuminaemia and reduced total protein may serve as early 
prognostic markers. These biochemical parameters are inexpensive, widely available, and 
highly reproducible, making them practical tools in resource-limited hospitals like ESUTH, 
Enugu Nigria. 
 

CONCLUSION 
Septicemia significantly alters serum protein and acute-phase reactant profiles. The study 
demonstrated substantial increases in CRP and reductions in albumin and total protein among 
suspected septicemic patients, confirming their diagnostic and prognostic relevance. Routine 
inclusion of CRP and albumin measurements in the evaluation of febrile patients is 
recommended to facilitate early diagnosis, monitor treatment response, and predict outcomes 
in septicemia. 
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